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(54) AIR AMOUNT CONTROLLER FOR ENGINE 



(57) Abstract: 

PROBLEM TO BE SOLVED: To perform control so as to 
set a proper air amount without a misfire or 
acceleration when speed reduction fuel cut is 
prohibited because of a high catalyst temperature. 

SOLUTION: Fuel cutting is performed during speed 
reduction running where a throttle valve is fully 
closed and an engine speed is equal to a specified 
speed or higher (S1), but when a catalyst temperature 
is equal to a specified value or higher, speed 
reduction fuel cutting is prohibited (S2). For 
prohibiting the speed reduction fuel cutting, an 
auxiliary air amount supplied to the engine by 
bypassing the throttle valve is controlled to a target 
boost according to an engine speed (S4, and S50). 
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[ft** l]Sj|4ffii>y> ottKtt SMEtfiSR t = 

t & (5 k# < -r * z t *m®. k-tz>x.>y>0>& 

k, 

■etfeffl $ it* EHE****!**"' till fx > v > ICftifS $ 

jfe-f 4 1 ilM^i^ft k , 

*t4 k $ U , Jt v y > UflWfr S *l 4 *M&3*C***illf t E 1 
H^filStTE^S-cfSLTE $ *t 4 § Htftflb^S k .4 4 «t 

k, 

$ *t4 d k 5r# m. k 1" 4 -x- > V > O^fi 
[»** 4 ] a. > v > o« AHE Ul£ ttx>y> j&tflj 
IB/ <>f /U 4Mt L i k * 1*« k 1" 4 »** 3 IB 
[ffi**5] BtrfBMift^fiftiJ«i#aii, fffSMttfift 
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m. t -r 4 m** 4 1 b«<o i > > > o^fiwjw^go 
[« ** 6 ] x > v > (omm^mimmm^o^mm-m 
mm^miLtz t # otfriE*jftffi$t*»j»#tf>iiiK k 

flfflBiS ^KkoS^Bff^ffiJa±T'*>4 k # grfB^ 
ft* •/ h*jh¥gi:*ftLrx> >^<o«Sfl-«j»*Sft 
WWUflPjhS** SiSMK J: f h ^SU^a^lS 
it C k k -r 4 5 IBttOx. > v > officii 

#mk-T4K**4 - 6 on-fit* 1 otcfEfc^x. > > 

#rfBB*1««)^:fiiS5c^l±, &ffl£*t7t®$£i£«k 
®A^EkH)£-CreSMI)!)^fi£^-r4 w k £# 
g^k-t4fl|*JR3~ 7<0v»i I it*lo(c|B*fe<0x>v>' 

«riEB*i«s!>^**ia:5e¥aii, «ms*tjtiaeitftk 

5fe^o**tci&i:-cBfl!l1iBJft^Ji*»5gi-4wk*» 
4 W** 3-8 OV^-f *t* 1 o(cIE«cox > v > 

[»** 1 0 ] HirfB«S)^*»JtJP^-CW« $ *t4« 
Bd^S#^fSIEH*ffix.4k§(:, mffB^ft* -y h*S 

k £#iii:k 3 - 9 ov»-f tt* l oic*b«coji 
50 > v > o^S«U«*eo 

[If** 1 1 ] frlB«Jft^fi«iJ»¥©t- «t 4MB&^ 

toMiP «f ^ . ^fB«$Kt>cSi^aj^a-esnitate^* 

^ffi$*t^k^{-l±, «rfB«*ft* y h*fih*S^«5feL 

1 1 confti^io uiBftox nzmsmnm 

Mo 
[0 0 0 1 ] 

*li*ii:HL, l*L<{±, «S«-*-v h*«ih$tL4x 
[0 0 0 2] 

* 4 MaineKit i- u x ^ > v > ^<7>mtrm® z »± 

?-*4MiSB*l-7J-y h**a^itrn4*, MdtttHfcfcfT 

$*t4k, »«^?ffcojtfi*«a**fc», M«aft^<i« 

50 v^k § tcfrlBMiS^ft* / h *«ih U a#ic^f|-£^t 
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[0 0 0 3] L*>U ift&BfUJi, xny h 

nsh^&nmw&ffit lt(±, ee*, ^nangs 8 - 1 

7 8 8 4 7*fi«»CHI^?il4 J:-7**>tf>ri**ofco 
[0 0 0 4] .IcD&CDIi, jfclttltxn^hA'BIKC 
io'v^tffiL, xny h;u#coP¥J#jSft^|$ft^'fti|iI 

[0 0 0 5] 

►K J«jSS#O^Mfi{±^iAcSria®LooSnjS«r|»ihT'|: 
[0 0 0 6] ME^ftfCiott, g*^n.5 

[0 0 0 7] j*i*R# (fef£»S|E«3^) K-j&gt 

< * i 0 Z t Z § 

[0 0 0 8] 

[««*»*•*-* fc*>«>^a] w#jrise« 

X, 3->V> Km® £ ft* x. ^ v > Ete* ft* 1 

ft & tueift x&ttfii k & v » -c „ x > -y > $ it a s 

a*^c$**v»ati{r-^ Moon-*-*. 
[0009] ^Mufcv^r, x.>i?><D®mmmm 

*m t (i. Mi (f *M t~iS « $ ftfcx. ^ v n is v>t\ 
t5 j b&^^ t S iu x. > v > <b j£ SUE 
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7J£$«tTIitS£ft.5,, v»t>i9>*xv v >7*V-^rtt.^ 
•C, ^O, i>->'>|5I$£igS* f Blf^cO[ltejSftia±T-* 

[0 0 10] fjfJjtif 2fB«<0f&W±. i>V>«MHEtt 

mx-M&ZW n*->V> ottBttWEttStrtqfctf] $ ftT 
^stii:, mriBllteiSft^ai#a-e^m$it4[Hi*Ea 

w mm** t § is > v > < * 

[0 0 1 1] J: 4 t, BHbittiox-'sity 

eymmzmtm k. *j v» t <±. * > > ineaft v» 
t § ts > v > ff)fA^i* ? # < a: 4 «t t , 

*W»#OB!ftA««|»Sit4 0 «rIE^*©J«l# 

6 >u mm~frm $ tisitKi^tswtw^-e* 

20 oTt^>o 

[0 0 12] W*«3IE^<0|§H^!±, H 1 IZTf.-fX n \Z 

c oifitiftm^gr-x > v > <7>mje.(v®imwiM 

mvtm* s 1ktii2tir^2> tli:, x. > v co»4«*& 

[0013] -^r. ton&SMMMtl*. ^ > 

h j. v v* >tcttif& $ *t 4 MBd tiHt4#f 

@KSft^m#©(±xvvvoiiteiSft* 

<*W ■)* S«MB)ti^M*I3:^Sii> x> 

fet-^ai $ it* late^ft^v^ ti« t± § < 
4. 

[0 0 14] f LT, 1tffi)^;fiSlJ«l#©(±, x>v> 

«j^S®J»#Sr*liai-t4o J: -x-v 

v>co«fEitae«^r-(±**«;t-Bf4* ^ h Srff d 
**, )»««Sft36*jS <M*7M:ic r»«t^k4: Jt* 

50 y>nEai**««v> tziz £n®*E%&*& <-rz 0 
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[0 0 15] »#SUie*tf>«WC<±, JL>V>nW.X 

[0016] »*3(5lE«oifeiH-eii, «rffi*«!i^Rl: 
!P#OH!flF«:ilJrlSS*»Jft^*tcW)«:.i-*BWI!B*t- 

£ lifrlB* -y h #on«lfp Tit *> i-S*^fi* ? 

[0 0 17] W*^6fB*feOflWCJ±, Ji>v>wa*K 

*Utt^*iW»#<oi!in£ t fries «m& t oafcawsg* 

y v* > * ttMft tctfjfc. $ * * PR mm K X 

[0 0 18] lf*«7fe«<7)^-ei±. ©AftBEwR® 

as t ® a* e t we u -c i n«Bb^» t ta^-r & # 

[0 0 19] ^>v>[llKiS*H 
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[0 0 2 0] ^>4iftCJ:4i:, MB&^firt^JEL 

»**i 0K*w>s&9i-e(±, tfrsewis^SfW 

VIMS 4 »« W t= ff Jh S * *H*IS4t* U 
10 [0 0 2 1 ] frfr&mH£l-X-Z>£* MBb^S 
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[0022] frfrzmfc^xzk. wm&KMnwm* 
xmm-km o »^ * h * . 

[0 0 2 3] 

\9mnnm\ 1*8 1 2 Ef©»w c j: 4 

t , u * » t * ^* * > v > mmmm 

$ * w t # -5. t S&*3&«* * o 3 fe*co 

[0 0 2 4] W*«4EIRO»WtcJ:*i:, d2.*0 4v» 
^>o »*3l5f£*<Offe?gtzJ:^ *itr(;«Ki^*M 
t^t?#, IK, ffi^*tO»OJE«Ftt*3fe«p-C#4tv» 
40 [0 0 2 5] W^JS 6 IBIROftWU <t « t ^ Mftb^^fi 

[0 0 2 6] »*«8SE«Ol6WUJ:4fc, ^.EE<0^ft 
50 fc, S5t*^JEUJ:4^<0»^«:flt*Ul*ih-C*4t 
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i>iW*5. tt*aiOfe«o|6Wt-«t^.i:, aSp^tt: 

wmzs.-o xwr^%wl iz®m x § 4 * « »? l x 

«ft* y h £gJSff - t -e> M&iftim& 
[0 0 2 7] »*3l11fB*<05felfl^J:4t, £fvfi*f<l 

& o 

[0 0 2 8] 

mwnmkwmt kit, wMo**ioff*s£t&95 

-f-2 $ a/i^74«, X n -y h ;w# 3 TtW: £ 
[0 0 2 9] i>v> K0#^fgit-{±, 

«m ( * v u » * pjtst-r ^ w,m$:<7>mwmmft 5 

Jflafctfe 6 iz x i, -XK&'Xiz x o -r»^cB« 
[0 0 3 0] ^flifeOtf^SU-istt^Vv'V 1 (±, ±l£ 

*jsk «t i) VLm&.'Ki\L&'X*. > v > a*, jftft 

i#5i:« Ottjfcte 6 K J: & jfttsAc (H^ L 

[0 0 3 1] lSrlB#tt-fc>-9- 1 LT(±, iRA£$CSfc*Q 
Sr^m-f^^T^n-pt-^lK 1" CASMv'ya 

o s *{ijst4^y •> a y-t mm? 7 
>?Mm.mz>)yT\s>xm-%- (mmnstm^r) ref 

[0 0 3 2] ft, WSBtfvv a >-fS-^P 0SXIi'J7 7 

x>yy@jgMNe^ffitl,J:ai:i'5ri5^ lei 

Xli'J 7 r U>-X-b>-9-13t 3 > h n-;Wj3-^-y Mot 
\Zl-oXm$LZtlZ>o Ht-, XD^Jl/#3*/H/U 
Lf/^ /*XjII&2l7j t tS:lt<b*i.5. Ift/W /<^iS 

g&21t;i±, 7*7- v -f*-?^<r>Tf1-x.3--9X'imM 
*PlTieuiJBB!«»S«t*»l»ffi5t*«ISl#22 (£5Cfi«J 
ffl>#) ^^^tiTiot), r/|-o-)fc7 HOli, 
«TlE1lli!lS**W»#220HiaE 4 Zt{z£-o 

[0 0 3 3] ffifienv hn-A/Jt.— ^ M0i±, x77D 



(5) ft mW- 1 1 - 1 0 7 8 2 5 

-y- ?11-Cl$ffi$ft.&iRA^ts£*Q, *yy 

gtu s *L£i > v > 0$g^sN e izmo'^x. m*mn 

*WlTp*a(«t4-*, :<oi«MMiTpi 
ifrfcPTkiSST w*»£i*Jt-t >^15T-^ffi $n*s«sjt* 
U*c*<,»T*jELT, T i 

5 C t T, i > v* > 1 

[0 0 3 4] ifw, ^> h u-)V3-=.y M0(±, xny 
h 3 #^Kt*ox > ->' > HJteiSSN e fi { m7E.&8t 

i>i±<DM&mmm (mM<owmmmm) mis 

<tS*4 - tWoT Li 9 C0T% «*& 8 waft**»r56 

[oo3 5] -e-tr, ii*^«-*-y hvmjkztizvm 

i-iJV^T, J>hD-Jl/XX7 HOli, I3«7D-f 

b t-Tpi" <t 9 K Lt, mriB1iB!)^»»Ji«#22*aiJ 

4 0 i3«7D-f Hcisv»T, x-r-y 7*1 (H* 
t-(±S 1 t!BLT*4 0 tlTra«) t?l±, «j$»4*'/ 

[0 0 3 6] fit, MiS»* y h *f*-C**U;£\ X 

[0 0 3 7] (SS«iaS* s ® < Mi*»* y h ^^fi 1 U# 
4^#cot §(c(±. Xf7 73^IA, 

^*if$-»i-4o -77, mmumtmitmmmjv h& 

[0 0 3 8] Rfcrnzii., y 7'4^il<^> ^-^^^ 
Ne i::ttJ&-t«§mtt£ftZfc*t*-*-<& (BWItad^ 

50 4 0 BP*,, HrieJ.V^>H|EiSJKNetciDtfclti1tl!l 
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N/L (/-n-K) ffiloy-XhtOBOBf/- 
X 1- («Jtffi) **»f>it*tffc LT^aRJcSftitt 

oo, x>v* >75*inJiLT LS ? £ fc<Ofcv»£^ai-W 
[0 0 3 9] _hf£Xx -y 7'1 , 2 <T>Wfr*K mm*w*> 

i » WMS&ftaW <b tt^> H3J£ k «re!ftti£$ta«(ltip# 

22orj**««i-*-£ (^*w»*a, «Jtt^s«iJtiP 

[0 0 4 0] Xf7 7'6m Itrffi^-r y-7'2 T-OflJgiJ 
ft) . l»IE-»i!j^*«»#22Sr^Lriii!»^*3it|» 

r, x>v*> 1 o-r-* b (l&AftlE) J^fcOfc 

[0 0 4 1 ] •€" LT, »2tf5*itOJK3ffi-C»±, I6©7 
4 *& Xfisttlt u ij v » r »Bb S^MSiJ^ #22 * tU» 1" 

[0 0 4 2] f LT, «fc«8 0ittK3&»fiH/»i:*Uli, X 
r •7 7'13-^iA<-r?, «il$#4#-y h £*fT £h±£ 0 - 

£KI4, ^f7/'14^1*, Mie^y- -7 7 ? 4 

^a^ias-t* (itinta!i2SjK*K56#a) » 

[0 0 4 3] ^■r-7 7'15T*l±, lftgfi-r-X h -fe >^18T- 
tiiJ?tifcy-xhPB (*SSrO £12 
^iitfo X-r-y :/16TN±, UirfBxv v*>@|E&j£N e K 
3£c?< l»1ta!iS5t*<o»56UiJv»-ci*i: L7f?*-X 

hPBTGi, tfS&AklhZtltz2m<0-7-X}-PBt(?> 
fliaEAPB (iPB = PBTG-PB) . 

[0 0 4 4] X-ry yi7-C*(±, ^*«Tffiiill A P B Kit- 

C T #iES«* H O S * Eft U f - - r A' * *JH U fit 
SEX f y -/16-?9t* Ltzism. A P B CitlEi" z>miE£$. 

tHOS^tftSo ±ieX7- y 7'17iCfclt41iiE^* 
HOS(Of-7Wi, «T8Efli^A PB<Oifft*t'(t* t *:#v» 
«tHiE*HOS<0*ftJtilt ffiftfl 
MAPBMt'ioT, Hl^or-X h PB^il^- 
X h PBTG X t) i>i&^t £ (*^07*-X YOlitfX. 
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i)K£tzi£v>i £0 jc<±, MIEiHOS t Lriot*' 

i*4PBm*oT, **o^-x hPB^g^r 

-xhPBTCtHS^i:! (§H<7)7*-X YVj/jtf 
«fc QM&ZT&y^t §0 filEiHO S t LTft^f 

9tvj„ ap*>. tfrffiHHEaH O S let o T SSMK)^ 

■7*-X hPBTG*»<bft*»Bb£$ta«:«lft£<K5£ 

[0 0 4 5] X^y:/17T-«IESHOS£l£7E-f-2>£:> 
Xx y 718T?(±. «rfBXx-y ^14T-8$^L^gS1iii!)^ 
**ClRE-»IE*HOS£in*LTflEiEU X^-y/19 

20t?(±, i®iIBfl-* y h^r^ihL, JifEX-f -y 7"19tz J; 

[0 0 4 6] i7©70-f^-Hi, %S3(0$£M<r>M 
20 m tz i3 tt 4 MW^SMIW ^ TT.-f i><T)X*hZ> 0 

z<7>m3<omm<r>Mmi-&tt2>mw\*imt. m2^ 

TfiLtzmi <r>$m<r>WM izis tt 4 x -r sc® « $ 

tzioV^T, Xxy ^31T"(±, ffiMm* v \-&tt-*%\M 
L> ^fr^B#lZ(±Xx y y32-^it<^. ftfe«tia*lc3feo* 

[0 0 4 7] -?- LTx < y b * 

HflT-#4 t&izit. x-r y •7'33^jt^t:^ 
50 y h t^ff-r-So ttfflEiaK*^ < -y b 

«r^ih-f^#^T-ab4 t iCIi, Xx 7 -/34^ii^> 
ItrffiX^-y -7-4, 14tW«Jw, x>y*>I(8a*Nei: 

[0 0 4 8] Xr y ^35-eii, x>>?> i \z£\,*X&X 

v>lllraSJ£Ne<^l!KC*o%*TtMn-C§, itz^ ffi 

•y y35-C*iAc**»^LTV»4 fcjpjgU$*LJt t * K(±, X 
40 f- y 7*36-^jt<^> ttlE^liH O S 5rB»f^flA a 1 

ft. Xr- y^^jlA, TttlE1tjEffi**HOS*3f56«[ 
A a 2 « A a 1 ) rtf»t«4?$**o EP*>, 

[0 0 4 9] X f y y38T*(i, HflEliiEaH O SlUo 
50 4o X-r -y 7'39-C-li, «K)^a<7)±TISfl ; Sr, xv->* 
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>[H$KiiJ£N e t::go-v>Tf£5e-f &o Tiff IS±T Pitt 14, 
mum A i:f L/:y-n- K, ^^if^r-x Kc*t 

[0 0 5 0] X r- -y 7*40T'(4, TitTfE* -f y 7*38T-1iiE* 
HOSU«t*1«iE«:5t-C»c>ft3tBIIHtKiS*** f , tf 
IB* t- y 7"39-Cf£5E L fclTRt^ft i itilSHrt "C* 

*a»5a»**iaii-*o ? -/40-cbh «»ffist*a r ± 

TR<fCttiii4IEHl*Jt?*4i:JpJBf?*L7tfc 
5CS*Jfo#22«riN#llU Xf-y -7'42T-I4, «»fi*y 
[0 0 5 1 ] Xfy^OfgltiS^lT 
(4, ^t7 7*43^iiA, Kaifi*7h^tf?-ii-i 

Mastiff *>*trv»*iri6tt36»**o 

[0 0 5 2] ^^* ? |§^^^> t , *$=H C 8 -C«fc 

•y h***TS*T, ^<H*tC, 
[0 0 5 3] ft, X^yy40-e§«M«j^S* J -hTIS 
-?-<Of£, -Y ^- r/s^'f y -f-^O F F § ti<5> i "CO 
ifi y VtfmiLZtiZ^X *) iz-j-Zt&^o 1807U- 
ottf!:*ti«ti^, ft, i«i4^I<?)fii: 

o 

[0 0 5 4] 18©7n-ft- Hcfcv^T, X-rV? 
51T'(4, h*f**WSUU *#Jfc£B*KI± 

JS**fi < 7hi *ffC lit §1-14, ^ -r y 

[0055] tt&iasara < 

jt-r^i^frT^^i: §;tcl4, 7.7- v y*54-Si*, frfB 
7,7-yfA, 14, 34i:|i]«U-, iVv'VEHEaJSNe K 
lEi:TS«1i«l^t**K5e-r4o X^yy*55-C*(4, * 
iS<7>^-fbAVSP (AVSP=Sff*iS-<fr[sI*iS) 

[0 0 5 6] f U, »avSPi^tftLtv^i 
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72 

§, ViW-f*U£. Mmtftia&LX^Zt §{;(4, 

»* y bSrSfjh-r-i^^frT-Cli****, j****^ 

inasilfttcilSi-'* < , «77 y"53^^T«ji»4 

*7KIHtS« 0 -7j, 3mSVS PT^if^LTV^ 

RNe^ffkANe ( AN e =*«ra«-«riia«) ^ 
' BfjettW±-C*oT, i>v>llll£iS«Ne)5 ! TOfc 

[0 0 5 7] -E-LT, ^> v>[5I«Eil«Ne75 s li7caft 

70 Lt^ t # u & , X77 y53^jt a, y h 

i 2 JifBco Xf7 7"55X(4 X -r y -7°567^ e> x 
x y 7*53^31 trias**, fttigttftft* ? ha&w#RKffi 
^i-^o ¥3VSP, i^y>iteitNe#*i:ii7C 

[0 0 5 8] miSV S P, i>v>@teiSlSNe35 J *tC 

13L±-C*4 t IKIJ, Xx y 7°58^il^. B^ffi»J^« 
»US U-Ci*«!»^*W»#22*«» U ^ f- y y59T? 
14, «iSM* y h SrSSjt-J-io ft. ±IB*4<0||Jtco 

<04 -7 tC, x>yV|i|KiiSNeS0 ! "7*-X Hr>-ir18 

Ne7iy f *^ai<Oig*^e>B#1iS!)^SS-*3e-r-& 
«ft»ci5v»r, -tf£FJ8lK, *jIVSP, i>v>0*£ 

[oo5 9] m9ii.m5<o$m<Dmm*7F;-rx->is ><r> 

->^T-^mr*ab»). TWia#l~»4W*«|03Bfi!U^L 

ffl-t^i t* s Br«6-r**)-i>o H9tcfcv^T, «6b^*$ij 
8P#22T»E1HOy\M /^a»21ic, • 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] The air content control unit of the engine characterized by the time when an engine speed is 
higher making [ many ] the air content supplied to an engine in the driven operational status of the engine 
accompanied by combustion. 

[Claim 2] An operational status detection means to detect engine operational status, and the air content 
control valve which controls the air content supplied to an engine, When the driven operational status of the 
engine accompanied by combustion is detected by a rotational-speed detection means to detect an engine 
rotational speed, and said operational status detection means The air content control unit of the engine 
characterized by being constituted including the air content control means which controls said air content 
control valve so that the air content by which the time when the rotational speed detected with said 
rotational-speed detection means is higher is supplied to an engine increases. 

[Claim 3] When engine predetermined driven operational status is detected by an operational status 
detection means to detect engine operational status, and this operational status detection means Whenever 
[ catalyst temperature / which detects the temperature of the catalyst infixed in a fuel cut means to stop the 
fuel supply to an engine, and the engine flueway ], when a detection means and the temperature of the 
catalyst detected with a detection means whenever [ this catalyst temperature ] are beyond predetermined 
values A fuel cut prohibition means to forbid a halt of the fuel supply by said fuel cut means, The amount 
control valve of supplementary airs which controls the amount of supplementary airs which is infixed in the 
bypass path which bypasses a throttle valve, and is supplied to an engine from this bypass path, A rotational- 
speed detection means to detect an engine rotational speed, and an amount setting means of target 
supplementary airs by which the time when the rotational speed detected with said rotational-speed 
detection means is higher sets up greatly the amount of target supplementary airs supplied to an engine, 
When an engine is said predetermined driven operational status and a halt of fuel supply is therefore 
forbidden to said fuel cut prohibition means The air content control unit of the engine characterized by being 
constituted including the amount control means of supplementary airs which controls said amount control 
valve of supplementary airs so that the amount of supplementary airs supplied to an engine turns into the 
amount of target supplementary airs set up with said target-air- volume setting means. 
[Claim 4] The air content control unit of the engine according to claim 3 characterized by infixing in said 
bypass path the cut valve which opens according to engine inhalation negative pressure when an engine is 
said predetermined driven operational status. 

[Claim 5] Said amount control means of supplementary airs is the air content control unit of the engine 
according to claim 4 characterized by controlling beforehand the opening of said amount control valve of 
supplementary airs to the target opening corresponding to said amount of target supplementary airs when the 
temperature of the catalyst detected with the detection means whenever [ said catalyst temperature ] is said 
beyond predetermined value. 

[Claim 6] The air content control unit of the engine according to claim 5 characterized by establishing the 
fuel cut compulsion means by the opening difference which priority is given [ difference ] over said fuel cut 
prohibition means, and stops the fuel supply to an engine compulsorily when the difference of the opening 
of said amount control valve of supplementary airs when engine operational status shifts to said 
predetermined driven operational status, and said target opening is beyond a predetermined value. 
[Claim 7] The air content control unit of the engine of any one publication of claim 4-6 characterized by 
giving priority over the condition of inhalation negative pressure, and holding said cut valve to a closed state 
in the open condition of a throttle valve. 

[Claim 8] It is the air content control unit of the engine of any one publication of claim 3-7 which is 
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equipped with an inhalation negative pressure detection means to detect engine inhalation negative pressure 
as absolute pressure, and is characterized by said amount setting means of target supplementary airs setting 
up the amount of target supplementary airs according to the rotational speed and the inhalation negative 
pressure which were detected. 

[Claim 9] It is the air content control unit of the engine of any one publication of claim 3-8 which is 
equipped with a flame-failure detection means to detect an engine flame failure, and is characterized by said 
amount setting means of target supplementary airs setting up the amount of target supplementary airs 
according to the existence of the detected rotational speed and a flame failure. 

[Claim 10] The air content control unit of the engine of any one publication of claim 3-9 characterized by 
establishing the fuel cut compulsion means by the amount of supplementary airs which priority is given 
[ amount ] over said fuel cut prohibition means, and stops the fuel supply to an engine compulsorily when 
the amount of supplementary airs controlled by said amount control means of supplementary airs crosses the 
predetermined range. 

[Claim 1 1] The air content control unit of the engine of any one publication of claim 3-11 characterized by 
establishing a fuel cut compulsion means at the time of the acceleration which priority is given 
[ acceleration ] over said fuel cut prohibition means, and stops the fuel supply to an engine compulsorily 
during control of the amount of supplementary airs by said amount control means of supplementary airs 
when acceleration operational status is detected by said operational status detection means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique for controlling an engine inhalation air 
content appropriately in detail about an engine air content control device in the driven operational status of 
the engine with which a fuel cut is forbidden. 
[0002] 

[Description of the Prior Art] Although the moderation fuel cut which stops the fuel supply to an engine 
from the former in the moderation operational status which is engine driven operational status is known, if 
said moderation fuel cut is performed under the conditions that the temperature of the catalyst which 
performs exhaust air purification is high, since advance of catalyst de-activation will speed up, when 
whenever [ catalyst temperature ] is high, said moderation fuel cut is forbidden, and to supply a fuel and to 
burn it in usual, is desired. 

[0003] However, at the time of moderation, in order to make it burn without generating a flame failure since 
a throttle valve becomes a close by-pass bulb completely and negative pressure becomes high, supply of the 
air through the bypass path which bypasses a throttle valve is required. As a control technique of the amount 
of supplementary airs at the time of this moderation, there were some which are indicated by JP,58- 
178847,A conventionally. 

[0004] This thing is detecting a moderation condition based on throttle opening, and changing the drive time 
amount of a compensating air valve according to the clausilium rate and opening change width of face of a 
throttle valve, and also determining the fuel amount of supply based on the above-mentioned throttle 
information, and even if it is it at the moderation time, it tends to control to the optimal air- fuel ratio. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, if the air contents at the time of moderation run 
short, a flame failure will occur, and there is a problem of torque occurring an air content being superfluous 
and accelerating, and it is necessary to control it to the value which can prevent acceleration, the air content 
at the time of moderation avoiding a flame failure. However, with the configuration which determines the 
amount of supplementary airs only from the information on whenever [ throttle valve-opening ] like above- 
mentioned before, depending on the engine speed, a demand air content could not necessarily be supplied, 
but it became clear experimentally that a flame failure and acceleration might occur. 
[0006] Moreover, it becomes impossible to have controlled with a precision sufficient to a demand air 
content by the allobar etc., and a flame failure and acceleration may have occurred by it. Furthermore, a 
demand air content is no longer acquired immediately after moderation shift according to the response delay 
of the amount control valve of supplementary airs. It aims at offering the air content control unit with which 
the combustion which this invention is made [ combustion ] in view of the above-mentioned trouble, and a 
demand air content can be supplied [ combustion ] with a sufficient precision at the time of moderation 
operation to which a fuel cut is forbidden (engine driven operational status), with generates neither a flame 
failure nor acceleration is obtained. 

[0007] Moreover, it aims at enabling it to supply the air content needed at the time of moderation (driven 

operational status) with a sufficient response. 

[0008] 

[Means for Solving the Problem] Therefore, invention according to claim 1 was taken as the configuration 
to which the time when an engine speed is higher makes [ many ] the air content supplied to an engine in the 
driven operational status of the engine accompanied by combustion, in the driven operational status to which 
according to this configuration is usually resembled and supply of a fuel is carried out, without performing a 
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fuel cut, the time when an engine speed is higher makes [ many ] the air content supplied to an engine, and it 
controls to a different demand air content for every engine speed, and controls to the target boost which does 
not produce a flame failure and acceleration. 

[0009] In addition, in this application, engine driven operational status shall mean the condition which a 
throttle valve is made an abbreviation close by-pass bulb completely in the engine carried in the car while 
under moderation operation or a car runs a downward slope, and an engine drives in response to turning 
effort conversely from the driving wheel of a car that it is in the so-called engine brake condition, and an 
engine speed is more than a predetermined rotational speed. 

[0010] An operational status detection means by which invention according to claim 2 detects engine 
operational status, When the driven operational status of the engine accompanied by combustion is detected 
by the air content control valve which controls the air content supplied to an engine, a rotational-speed 
detection means to detect an engine rotational speed, and said operational status detection means It is 
constituted including the air content control means which controls said air content control valve so that the 
air content by which the time when the rotational speed detected with said rotational-speed detection means 
is higher is supplied to an engine increases. 

[001 1] According to this configuration, in the driven operational status of the engine accompanied by 
combustion, the opening of an air content control valve is controlled so that an engine inhalation air content 
increases as the time when an engine speed is high. In addition, said air content control valve may be a 
throttle valve by which a closing motion drive is carried out with an actuator, and may be the amount control 
valve of supplementary airs infixed in the bypass path which bypasses a throttle valve and is prepared. 
[0012] Invention according to claim 3 is constituted as shown in drawing 1 . In drawing 1 , an operational 
status detection means is a means to detect engine operational status, and a fuel cut means stops the fuel 
supply to an engine, when engine predetermined driven operational status is detected by this operational 
status detection means. Moreover, whenever [ catalyst temperature ], a detection means is a means to detect 
the temperature of the catalyst infixed in the engine flueway, and a fuel cut prohibition means forbids a halt 
of the fuel supply by said fuel cut means, when the temperature of the catalyst detected with a detection 
means whenever [ this catalyst temperature ] is beyond a predetermined value. 

[0013] On the other hand, the amount control valve of supplementary airs is a valve which controls the 
amount of supplementary airs which is infixed in the bypass path which bypasses a throttle valve, and is 
supplied to an engine from this bypass path. Moreover, a rotational-speed detection means is a means to 
detect an engine rotational speed, and the time when the rotational speed detected with said rotational-speed 
detection means is higher sets up greatly the amount of target supplementary airs by which the amount 
setting means of target supplementary airs is supplied to an engine. 

[0014] And the amount control means of supplementary airs controls said amount control valve of 
supplementary airs to become the amount of target supplementary airs to which an engine is said 
predetermined driven operational status, and the amount of supplementary airs supplied to an engine is set 
with said target-air- volume setting means when a halt of fuel supply is therefore forbidden to said fuel cut 
prohibition means. Although a fuel cut is fundamentally performed in engine driven operational status, when 
whenever [ catalyst temperature ] results in speeding up catalyst de-activation by the fuel cut highly 
according to this configuration, said fuel cut is forbidden and fuel supply is made to perform. And in the 
driven operational status accompanied by the combustion which forbade the fuel cut based on whenever 
[ catalyst temperature ], the time when an engine speed is higher makes [ many ] the amount of 
supplementary airs. 

[0015] In invention according to claim 4, it considered as the configuration which infixes in said bypass path 
the cut valve which opens according to engine inhalation negative pressure when an engine is said 
predetermined driven operational status. According to this configuration, since supply of the supplementary 
air through a bypass path will be performed and said cut valve will be opened [ even if the amount control 
valve of supplementary airs is open ] and closed according to inhalation negative pressure if the cut valve 
has closed, it can set up so that a bypass path may be opened only in the condition (condition small as 
absolute pressure which sets a vacuum to 0) that inhalation negative pressure to be supplied [ of the 
supplementary air ] is big. 

[0016] In invention according to claim 5, said amount control means of supplementary airs considered 
opening of said amount control valve of supplementary airs as the configuration which controls beforehand 
to the target opening corresponding to said amount of target supplementary airs, when the temperature of the 
catalyst detected with the detection means whenever [ said catalyst temperature ] was said beyond 
predetermined value. When whenever [ catalyst temperature ] is in the elevated-temperature condition that 
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prohibition of a fuel cut is performed according to this configuration, before being in driven operational 
status, corresponding to the driven operational status to which fuel supply is carried out beforehand, the 
opening of the amount control valve of supplementary airs is controlled, and when it actually shifts to driven 
operational status, a demand air content is immediately acquired by open control of said cut valve. 
[0017] In invention according to claim 6, when the difference of the opening of said amount control valve of 
supplementary airs when engine operational status shifts to said predetermined driven operational status, and 
said target opening was beyond a predetermined value, it considered as the configuration which establishes 
the fuel cut compulsion means by the opening difference which priority is given [ difference ] over said fuel 
cut prohibition means, and stops the fuel supply to an engine compulsorily. According to this configuration, 
in the configuration which controls the opening of the amount control valve of supplementary airs 
beforehand, when it is the case where it shifts to driven operational status before reaching target opening, 
and the amount of demand supplementary airs is not obtained from the early stages of driven operational 
status, a fuel cut is made to perform and generating of the flame failure by the lack of an air content etc. is 
avoided beforehand. 

[0018] In invention according to claim 7, it considered as the configuration which has priority over the 
condition of inhalation negative pressure, and holds said cut valve to a closed state in the open condition of a 
throttle valve. According to this configuration, when it is in the open condition of a throttle valve, a cut 
valve is held to close and the torque fluctuation by supply of the amount of supplementary airs in a run state 
is usually avoided. In invention according to claim 8, it had an inhalation negative pressure detection means 
to detect engine inhalation negative pressure as absolute pressure, and said amount setting means of target 
supplementary airs was considered as the configuration which sets up the amount of target supplementary 
airs according to the rotational speed and the inhalation negative pressure which were detected. 
[0019] According to this configuration, while controlling the amount of supplementary airs based on an 
engine speed, change of an atmospheric pressure etc. amends a part to be uncontrollable by the amount of 
supplementary airs according to said rotational speed to expected inhalation negative pressure based on the 
detection result of actual inhalation negative pressure (absolute pressure). In invention according to claim 9, 
it had a flame- failure detection means to detect an engine flame failure, and said amount setting means of 
target supplementary airs was considered as the detected rotational speed and the configuration which sets 
up the amount of target supplementary airs according to the existence of a flame failure. 
[0020] If the amount of supplementary airs is insufficient according to this configuration and a flame failure 
occurs, it is possible to make the increase correction of the amount of supplementary airs according to an 
engine speed based on this flame- failure generating. In invention according to claim 10, when the amount of 
supplementary airs controlled by said amount control means of supplementary airs crossed the 
predetermined range, it considered as the configuration which establishes the fuel cut compulsion means by 
the amount of supplementary airs which priority is given [ amount ] over said fuel cut prohibition means, 
and stops the fuel supply to an engine compulsorily. 

[0021] When the amount of supplementary airs (indicated value) crosses the range usually demanded 
according to this configuration, it is in a condition uncontrollable by components failure etc. to a target air 
content, and what a flame failure and acceleration may produce is presumed and generating of a flame 
failure and acceleration is prevented by performing a fuel cut. In invention according to claim 1 1, it 
considered as the configuration which establishes a fuel cut compulsion means at the time of the 
acceleration which priority is given [ acceleration ] over said fuel cut prohibition means, and stops the fuel 
supply to an engine compulsorily when acceleration operational status is detected by said operational status 
detection means during control of the amount of supplementary airs by said amount control means of 
supplementary airs. 

[0022] According to this configuration, when it accelerates during control of the amount of supplementary 
airs, it is judged as that to which more amounts of supplementary airs than the amount required are supplied, 
and the dissolution of an acceleration condition is aimed at by performing a fuel cut. 
[0023] 

[Effect of the Invention] According to invention according to claim 1 or 2, the air content in driven 
operational status can be controlled in a proper amount for every engine speed, and there is effectiveness of 
the ability to make it burn, without causing a flame failure and acceleration. While being able to control the 
catalyst de-activation by the fuel cut, when a fuel cut is forbidden that catalyst de-activation should be 
controlled according to invention according to claim 3, it is effective in being controllable to a flame failure 
and the air content which does not cause acceleration. 

[0024] According to invention according to claim 4, it is effective in supply of the amount of supplementary 
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airs in the condition that there is no need being avoidable. According to invention according to claim 5, it 
can control to the opening of which the opening of the amount control valve of supplementary airs is 
required in advance at the time of moderation, with is effective in the responsibility of air content control 
being improvable. 

[0025] According to invention according to claim 6, it is effective in it being avoidable to shift to the driven 
operational status accompanied by combustion with the condition that the opening of the amount control 
valve of supplementary airs has not reached even target opening. According to invention according to claim 
7, when the throttle valve is opened, it is effective in the ability to prevent certainly in torque fluctuation 
arising by supply of the unnecessary amount of supplementary airs. 

[0026] According to invention according to claim 8, even if there is change of an atmospheric pressure etc., 
it is effective in being controllable with a precision sufficient to target inhalation negative pressure (air 
content). According to invention according to claim 9, it is effective in the ability to prevent certainly 
generating of the flame failure by the lack of an air content. According to invention according to claim 10, it 
is effective in the combustion accompanied by a flame failure and acceleration being avoidable by judging 
the condition that it is uncontrollable by components failure etc. to a demand air content, and performing a 
fuel cut. 

[0027] According to invention according to claim 1 1, it is effective in the ability to prevent generating of the 

acceleration by the overair content certainly. 

[0028] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained. Drawing 2 
is drawing showing the system configuration of the engine in the gestalt of the 1st operation, and the air 
filtered with the air cleaner 2 is measured by the throttle valve 3, and it is attracted by the engine 1 in a 
cylinder through an inlet valve 4. 

[0029] The electromagnetic fuel injection valve 5 which injects a direct fuel (gasoline) in each gas column 
of an engine 1 at a combustion chamber is formed in each, and gaseous mixture is formed in a cylinder with 
the fuel injected from this fuel injection valve 5. The gaseous mixture in a cylinder carries out ignition 
combustion by jump spark ignition by the ignition plug 6, and combustion exhaust air is discharged through 
an exhaust valve 7, is purified with a catalyst 8, and is emitted into atmospheric air. 

[0030] Although the engine 1 in the gestalt of this operation constitutes a direct injection type jump-spark- 
ignition engine by the above-mentioned configuration, it may be a port injection type jump-spark-ignition 
engine with which a fuel injection valve 5 injects a fuel into a suction-port part. The control unit 10 which 
built in the microcomputer controls by data processing based on the detecting signal from various sensors 
the ignition (energization to the ignition coil which is not illustrated) by the fuel injection by said fuel 
injection valve 5, and the ignition plug 6. 

[0031] the air flow meter 1 1 which detects an intake air flow Q as said various sensors, the position sensor 
12 which outputs the position signal POS for every 1-degreeCA, the reference sensor 13 which outputs the 
reference signal (criteria include-angle signal) REF for whenever [ criteria crank angle / every ], and 
combustion - the coolant-temperature-sensor 1 7 grade which detects the air- fuel ratio sensor 1 5 which 
detects the air- fuel ratio of gaseous mixture, the throttle sensor 16 which detects the opening TVO of said 
throttle valve 3, and a circulating water temperature Tw is prepared. 

[0032] In addition, based on said position signal POS or the reference signal REF, a control unit 10 
computes an engine speed Ne, and a function is realized by said position sensor 12 or the reference sensor 
13, and the control unit 10 as a rotational-speed detection means, furthermore — while bypassing a throttle 
valve 3 and forming the bypass path 21 - this bypass path 21 - actuators, such as a step motor, ~ opening - 
the amount control valve 22 (air content control valve) of supplementary airs by which a closing motion 
drive is carried out controllable is infixed, and a control unit 1 0 controls the amount of supplementary airs 
supplied to an engine through said bypass path 21 by controlling the opening of said amount control valve 
22 of supplementary airs. 

[0033] While said control unit 10 calculates the basic fuel oil consumption Tp based on the engine speed Ne 
computed based on the intake air flow Q detected with an air flow meter 1 1 and the position signal POS, or 
the reference signal REF, it amends this basic fuel oil consumption Tp based on the air- fuel ratio detected by 
the circulating water temperature Tw or the air- fuel ratio sensor 15, and calculates the final fuel oil 
consumption Ti. And the fuel supply to an engine 1 is controlled by outputting the injection pulse signal of 
the pulse width which is equivalent to said fuel oil consumption Ti in predetermined injection timing to said 
fuel injection valve 5. 

[0034] Moreover, a throttle valve 3 is a close by-pass bulb completely, and an engine speed Ne performs 
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control (henceforth a moderation fuel cut) made to suspend the fuel injection by said fuel injection valve 5 at 
the time of moderation operation more than a predetermined rate (predetermined driven operational status), 
and a control unit 10 aims at the control and the improvement in fuel consumption in HC discharge (fuel cut 
means). However, since a catalyst 8 is made to deteriorate when a fuel cut is performed in the condition that 
the temperature of a catalyst 8 is high, when the temperature of a catalyst 8 is beyond predetermined 
temperature, a moderation fuel cut is forbidden (fuel cut prohibition means). 

[0035] And in the condition that a moderation fuel cut is forbidden, as a control unit 10 is shown in the flow 
chart of drawing 3 , it controls said amount control valve 22 of supplementary airs, and it is controlling the 
air content at the time of moderation operation accompanied by combustion. It sets to the flow chart of 
drawing 3 , and is step 1 (all over drawing, it is described as SI .). It distinguishes whether in it being the 
same as that of the following, they are moderation fuel cut conditions. 

[0036] And if it is moderation fuel cut conditions, it will progress to step 2 and will distinguish whether they 
are the conditions which should forbid a moderation fuel cut based on the temperature of a catalyst 8. You 
may be the configuration which may detect the temperature of a catalyst 8 with a direct temperature sensor, 
and is presumed from an engine load, an engine speed Ne, etc. (whenever [ catalyst temperature ] detection 
means). 

[0037] At the time of the conditions on which whenever [ catalyst temperature ] can perform a moderation 
fuel cut low, it progresses to step 3 and a moderation fuel cut is performed, on the other hand, when 
whenever [ catalyst temperature ] is high and a moderation fuel cut is forbidden, it will usually be alike and 
fuel injection will be performed, but since negative pressure may become high, an air content may be 
insufficient and a flame failure may arise when a throttle valve 3 is closed by the close by-pass bulb 
completely, an air content is controlled by said amount control valve 22 of supplementary airs. 
[0038] It progresses to step 4 and, specifically, the amount of target supplementary airs corresponding to the 
engine speed Ne at that time is searched with reference to the table which makes the amount of target 
supplementary airs have memorized beforehand corresponding to an engine speed Ne (the amount setting 
means of target supplementary airs). The time when an engine speed Ne is higher is set as the big value, and 
said amount of target supplementary airs can be controlled by this in the proper amount of supplementary 
airs corresponding to the difference in the demand air content which changes with engine speeds Ne. That 
is, as shown in drawing 4 , as a result of being beforehand set up as a value from which the target boost 
(absolute pressure) between a boost of a flame-failure limitation and a boost equivalent to N/L (no load) is 
obtained, the time when an engine speed Ne is higher is set as a big value, and thereby, it is controllable to 
the air content which an engine does not accelerate, the amount of target supplementary airs according to 
said engine speed Ne avoiding generating of a flame failure. 

[0039] The part of the above-mentioned steps 1 and 2 is equivalent to an operational status detection means 
to detect moderation operation (driven operation) accompanied by combustion. The opening of said amount 
control valve 22 of supplementary airs is controlled by step 5 to the opening from which the amount of 
target supplementary airs set up at said step 4 is obtained (an air content control means, the amount control 
means of supplementary airs). 

[0040] A fuel cut is forbidden in response to the distinction result in said step 2 (fuel cut prohibition means), 
and it is made to burn in step 6 in the condition that the amount of supplementary airs is obtained through 
said amount control valve 22 of supplementary airs. Drawing 5 is the system configuration Fig. of the 
engine in which the gestalt of the 2nd operation is shown, and only points equipped with the boost sensor 18 
(inhalation negative pressure detection means) which detects a boost (inhalation negative pressure) of an 
engine 1 as absolute pressure which sets a vacuum to 0 differ to drawing 2 . In addition, a boost shall be 
hereafter shown by absolute pressure. 

[0041] And as it is shown in the flow chart of drawing 6 , in the moderation operational status to which a 

fuel cut is forbidden, the amount control valve 22 of supplementary airs is controlled by the gestalt of the 

2nd operation. In the flow chart of drawing 6 , at step 1 1 , when it distinguishes whether they are the 

conditions of a moderation fuel cut and conditions are satisfied, it distinguishes whether it is in the condition 

that a moderation fuel cut should be forbidden at step 12 based on the temperature of a catalyst 8. 

[0042] And when the temperature of a catalyst 8 is low, it progresses to step 1 3 and a moderation fuel cut is 

performed. On the other hand, when the temperature of a catalyst 8 is the conditions which should forbid a 

moderation fuel cut highly, it progresses to step 14 and the amount of target supplementary airs is set up like 

said step 4 based on an engine speed Ne (the amount setting means of target supplementary airs). 

[0043] At step 15, the boost PB (absolute pressure which sets a vacuum to 0) detected by said boost sensor 

18 is read. At step 16, deflection deltaPB of the target boost PBTG and said detected actual boost PB is 
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calculated in a setup of the amount of target supplementary airs based on said engine speed Ne 
(deltaPB=PBTG-PB). 

[0044] At step 1 7, the amendment air content HOS corresponding to deflection deltaPB calculated at said 
step 16 is calculated with reference to the table which memorized the amendment air content HOS according 
to said deflection deltaPB beforehand. The table of the amendment air content HOS in the above-mentioned 
step 17 The absolute value of the amount HOS of amendments also becomes large, so that the absolute 
value of said deflection deltaPB is large. Said deflection deltaPB is forward. Moreover, when the actual 
boost PB is lower than the target boost PBTG, (when the actual boost is more closer to a vacuum) A forward 
value is set up as an amount HOS of amendments, and increase amendment of the amount of target 
supplementary airs is carried out. On the contrary, said deflection deltaPB is negative, when the actual boost 
PB is higher than the target boost PBTG, a negative value is set up as an amount HOS of amendments 
(when the target boost is more closer to a vacuum), and reduction amendment of the amount of target 
supplementary airs is carried out. Namely, by amending the amount of target supplementary airs with said 
amount HOS of amendments, even if there is change of an atmospheric pressure etc., the amount of 
supplementary airs which can obtain the target boost PBTG can be set up with a sufficient precision. 
[0045] If the amount HOS of amendments is set up at step 17, at step 18, said amount HOS of amendments 
will be added and corrected to the amount of target supplementary airs set up at said step 14, and the 
opening of said amount control valve 22 of supplementary airs will be controlled by step 19 based on said 
corrected amount of target supplementary airs. And a moderation fuel cut is forbidden and it is made to burn 
in step 20 in the condition that the amount of supplementary airs is obtained as a result of the opening 
control by the above-mentioned step 19. 

[0046] The flow chart of drawin g^ shows the situation of the amount control of supplementary airs in the 
gestalt of the 3rd operation. In addition, the contents of control in the gestalt of this 3rd operation are 
explained below as what is applied to the system configuration in the gestalt of the 1st operation shown in 
drawing 2 . In the flow chart of drawing 7 , at step 31, moderation fuel cut conditions are distinguished, and 
it progresses to step 32 at the time of condition formation, and distinguishes whether it is in the condition 
that a fuel cut should be forbidden based on whenever [ catalyst temperature ]. 

[0047] And when whenever [ catalyst temperature ] can perform a moderation fuel cut low, it progresses to 
step 33 and a moderation fuel cut is performed. On the other hand, when whenever [ catalyst temperature ] 
are the conditions which should forbid a moderation fuel cut highly, it progresses to step 34 and the amount 
of target supplementary airs is set up like said steps 4 and 14 according to an engine speed Ne. 
[0048] At step 35, it distinguishes whether the flame failure has occurred in an engine 1. Detection of a 
flame failure is detectable based on the cylinder internal pressure detected by this sensor, if it is the case 
where can detect based on fluctuation of an engine speed Ne, and it has a cylinder internal pressure sensor 
(flame-failure detection means). When the flame failure had occurred at step 35 and it was distinguished, 
and it progresses to step 36, only the predetermined value deltaalphal increases the amendment air content 
HOS, the flame failure had not occurred and it is distinguished, it progresses to step 37 and only the 
predetermined value deltaalpha2 (<deltaalphal) decreases said amendment air content HOS. That is, when 
the flame failure has occurred, while judging the lack of an air content and increasing the amount of 
supplementary airs, when the flame failure has not occurred, the amount of supplementary airs is decreased 
that the acceleration by the overage of air should be avoided. 

[0049] At step 38, the amount of target supplementary airs set up at said step 34 with said amount HOS of 
amendments is amended. At step 39, the bound value of the amount of supplementary airs is set up based on 
an engine speed Ne. Said bound value is set up corresponding to a boost of the no load and the flame- failure 
limitation which were shown in said drawing 4 . 

[0050] At step 40, the amount of target supplementary airs obtained by amendment setup by the amount 
HOS of amendments at said step 38 distinguishes whether it is within the limits inserted with the bound 
value set up at said step 39. When the amount of target supplementary airs is judged to be within the limits 
inserted with a bound value at step 40, it progresses to step 41, the amount control valve 22 of 
supplementary airs is controlled according to said amount of target supplementary airs, and processing 
which forbids a moderation fuel cut is performed at step 42. 

[0051] On the other hand, when the amount of target supplementary airs is judged to have crossed the range 
across which it faces with a bound value at step 40, it progresses to step 43 and a moderation fuel cut is 
performed (fuel cut compulsion means by the amount of supplementary airs). When the amount of target 
supplementary airs is over the bound value, the amount of target supplementary airs may not be obtained in 
fact by failure of the amount control valve 22 of supplementary airs, but combustion may be performed in 
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the condition which a flame failure generates, or the condition of accelerating. 

[0052] When unburnt [ HC ] may burn with a catalyst 8, the erosion of a catalyst 8 may be generated, if a 
flame failure occurs, and acceleration arises, operability will be spoiled greatly, and these are the matters 
which should cope with it more preferentially than advance of the catalyst de-activation by activation of a 
moderation fuel cut. Then, a moderation fuel cut is performed and moderation operation in the condition that 
a flame failure and acceleration arise at least is avoided. 

[0053] In addition, even if it is at the time when whenever [ catalyst temperature ] is high until an ignition 
switch is turned off after that, when the amount of target supplementary airs is judged to have crossed the 
range across which it faces with a bound value at step 40, it will be good for a moderation fuel cut to be 
made not to be forbidden. The flow chart of drawing 8 shows the situation of the amount control of 
supplementary airs in the gestalt of the 4th operation. In addition, the contents of control in the gestalt of this 
4th operation are explained below as what is applied to the system configuration in the gestalt of the 1st 
operation shown in drawing 2 . 

[0054] In the flow chart of drawing 8 , at step 51, moderation fuel cut conditions are distinguished, and it 
progresses to step 52 at the time of condition formation, and distinguishes whether it is in the condition that 
a fuel cut should be forbidden based on whenever [ catalyst temperature ]. And when whenever [ catalyst 
temperature ] can perform a moderation fuel cut low, it progresses to step 53 and a moderation fiiel cut is 
performed. 

[0055] On the other hand, when whenever [ catalyst temperature ] are the conditions which should forbid a 
moderation fuel cut highly, it progresses to step 54 and the amount of target supplementary airs is set up like 
said steps 4, 14, and 34 according to an engine speed Ne. At step 55, change deltaVSP (deltaVSP- newest 
vehicle speed-last time vehicle speed) of the vehicle speed is beyond a predetermined value, and it 
distinguishes whether the vehicle speed VSP shows increase change. 

[0056] And although it will be under the condition which should forbid a moderation fuel cut while the car 
is accelerating if it puts in another way while the vehicle speed VSP is carrying out increase change, that 
acceleration of a moderation demand should be avoided certainly, it progresses to step 53 and a moderation 
fuel cut is performed. On the other hand, if it is judged that the vehicle speed VSP is not increasing, it 
progresses to step 56, and change deltaNe (deltaNe= newest rate-last time rate) of an engine speed Ne will 
be beyond a predetermined value, and it will distinguish whether the engine speed Ne shows increase 
change. 

[0057] And also while the engine speed Ne is carrying out increase change, it progresses to step 53 and a 
moderation fuel cut is performed. The processing which progresses to step 53 is equivalent to a fuel cut 
compulsion means from above-mentioned step 55 or above-mentioned step 56 at the time of acceleration. 
When neither the vehicle speed VSP nor the engine speed Ne has carried out increase change, it progresses 
to step 57 and distinguishes whether the basic fuel oil consumption Tp is more than the minimum value. 
Said minimum value is equivalent to the minimum injection time when the injection quantity proportional to 
injection time is obtained. Since the Air Fuel Ratio Control nature may fall and a flame failure etc. may 
occur when the basic fuel oil consumption Tp is less than the minimum value, it progresses to step 53 and a 
moderation fuel cut is performed. 

[0058] Neither the vehicle speed VSP nor the engine speed Ne is carrying out increase change, and when the 
basic fuel oil consumption Tp is more than the minimum value, it progresses to step 58 and the amount 
control valve 22 of supplementary airs is controlled according to the amount of target supplementary airs, 
and a moderation fuel cut is forbidden at step 59. In addition, although considered as the configuration 
which determines the amount of target supplementary airs only based on an engine speed Ne with the gestalt 
of implementation of the above 4th the configuration which determines the amount of target supplementary 
airs like the gestalt of the 2nd operation based on the detection result of an engine speed Ne and the boost 
sensor 18 — or Like the gestalt of the 3rd operation, it is good also as a configuration which performs a 
moderation fuel cut like the above based on change of the vehicle speed VSP and an engine speed Ne, and 
the basic fuel oil consumption Tp in the configuration which determines the amount of target supplementary 
airs from the result of an engine speed Ne and flame-failure detection. 

[0059] Drawing 9 is the system chart of the engine in which the gestalt of the 5th operation is shown, and 
can be applied to the system configuration which shows the amount control of supplementary airs shown in 
said gestalt of the 1 st - the 4th operation to said drawing 9 . In drawing 9 , the cut valve 23 by which a 
closing motion drive is carried out in turning on and off is infixed in the bypass path 21 of the amount 
control valve of supplementary airs 22 downstream, as shown in drawing 10, this cut valve 23 is processing 
in the logical circuit which established the signal of the boost sensor 18 in the control unit 10, and closing 
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motion (un-energizing [ energization and ]) control is carried out based on the output of this logical circuit. 
That is, it is controlled by either of an open condition and a closed state based on the boost detected by the 
boost sensor 18, and in order to raise the dependability of control, it is made to be controlled not by software 
processing but by the logical circuit. 

[0060] Supply of the amount of supplementary airs opened immediately after open control was carried out, 
it was controlled by the condition exceed said criteria boost by close and this shifted to moderation 
operation, when it became below the criteria boost that said cut valve 23 is below the boost of no-load N/L 
shown in drawing 4 (absolute pressure), and was set up more than the target boost at the time of moderation, 
and minded the bypass path 21 is closed if . 

[0061] According to this configuration, even if there is open failure of the amount control valve 22 of 
supplementary airs, it is except the time of moderation and can avoid that the amount of supplementary airs 
will be supplied. The flow chart of drawing 1 1 shows the gestalt of the 6th operation, and shows the amount 
control of supplementary airs applied to the system configuration of said drawing 9 . In the flow chart of this 
drawing 1 1 , the temperature of a catalyst 8 distinguishes whether it is in the predetermined elevated- 
temperature condition that a moderation fuel cut should be forbidden at step 61. And when whenever 
[ catalyst temperature ] is an elevated temperature, it progresses to step 62, and since it corresponds at the 
time of moderation operation to which a fiiel cut is forbidden, without waiting for moderation operation, the 
amount of target supplementary airs is set up according to an engine speed like the gestalt of the 1st 
operation, and the opening of the amount control valve 22 of supplementary airs is opened to an equivalent 
for said amount of target supplementary airs at step 63. 

[0062] At step 64, moderation fuel cut conditions are distinguished, and it progresses to step 65 at the time 
of condition formation, and distinguishes whether it is in the condition that a fuel cut should be forbidden 
based on whenever [ catalyst temperature ]. And when whenever [ catalyst temperature ] can perform a 
moderation fuel cut low, it progresses to step 66 and a moderation fuel cut is performed. 
[0063] On the other hand, when whenever [ catalyst temperature ] are the conditions which should forbid a 
moderation fuel cut highly, it progresses to step 67 and a moderation fuel cut is forbidden. Since open 
control of the cut valve 23 is carried out with the fall of the boost by the shift to moderation operation at this 
time, the amount of supplementary airs adjusted by the amount control valve 22 of supplementary airs 
currently opened beforehand is immediately supplied to an engine. 

[0064] By controlling, after shifting to moderation operation, the opening of the amount control valve 22 of 
supplementary airs Although the amount of target supplementary airs cannot be immediately obtained 
according to the response delay of opening change When it is predicted that a moderation fuel cut is 
performed as mentioned above, the opening of the amount control valve 22 of supplementary airs is 
beforehand opened to the opening corresponding to the amount of target supplementary airs. If the cut valve 
23 is opened with the shift to moderation operation while intercepting supply of the amount of 
supplementary airs by the cut valve 23 before moderation operation is actually carried out Since the 
response of the cut valve 23 opened and closed in turning on and off is good, it is possible to make the 
amount of target supplementary airs supply from from immediately after shifting to moderation operation. 
[0065] After actually shifting to moderation operation, the amount of target supplementary airs In addition, 
the detection result of the boost sensor 1 8, Correct based on the detection result of a flame failure, and when 
the corrected this amount of target supplementary airs crosses the predetermined range, carry out fuel 
KAHHETO shift, or When acceleration is detected, it is also possible to consider as the configuration made 
to shift to a fuel cut, and this is the same also in the gestalt of the 7th and the 8th operation mentioned later. 
[0066] The flow chart of drawing 1 2 shows the gestalt of the 7th operation, and shows the amount control of 
supplementary airs applied to the system configuration of said drawing 9 . It progresses to step 72, when 
whenever [ catalyst temperature ] is an elevated temperature, in the flow chart of this drawing 12, it 
distinguishes whether the temperature of a catalyst 8 is in the predetermined elevated-temperature condition 
that a moderation fuel cut should be forbidden at step 71, since it corresponds at the time of moderation 
operation to which a fuel cut is forbidden, the amount of target supplementary airs is set up, without waiting 
for moderation operation, and at step 73, the opening of the amount control valve 22 of supplementary airs 
is opened to an equivalent for said amount of target supplementary airs. 

[0067] At step 74, a throttle valve 3 distinguishes whether it is a close by-pass bulb completely. And when it 
is in the condition that the throttle valve 3 is opened, it progresses to step 75, priority is given over closing 
motion control of the cut valve 23 according to the boost detected by the boost sensor 18, and the cut valve 
23 is controlled to close. It avoids that the amount of supplementary airs is supplied to an engine 1 through 
the amount control valve 22 of supplementary airs by this in the run state by which the throttle valve 3 was 
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opened. Namely, although the amount control valve 22 of supplementary airs is beforehand opened in the 
opening corresponding to the demand at the time of moderation as mentioned above with the gestalt of this 
operation before moderation operation is carried out Since torque fluctuation will arise and sense of 
incongruity will be given to an operator in the run state according to which the throttle 3 is opened if the 
supplementary air is supplied That this should be avoided certainly, when the throttle valve 3 is open, it is 
not concerned with the boost at that time, but the cut valve 23 is closed. 

[0068] On the other hand, when a throttle valve 3 is a close by-pass bulb completely, it progresses to step 
76, moderation fuel cut conditions other than throttle- valve 3 close by-pass bulb completely are 
distinguished, and it progresses to step 77 at the time of condition formation, and distinguishes whether it is 
in the condition that a fuel cut should be forbidden based on whenever [ catalyst temperature ]. And when 
whenever [ catalyst temperature ] can perform a moderation fuel cut low, it progresses to step 78 and a 
moderation fuel cut is performed. 

[0069] On the other hand, when whenever [ catalyst temperature ] are the conditions which should forbid a 
moderation fuel cut highly, it progresses to step 79 and a moderation fuel cut is forbidden. At this time, open 
control of the cut valve 1 8 is carried out with the fall of the boost by the shift to moderation operation. The 
flow chart of drawing 13 shows the gestalt of the 8th operation, and shows the amount control of 
supplementary airs applied to the system configuration of said drawing 9 . 

[0070] It progresses to step 82, when whenever [ catalyst temperature ] is an elevated temperature, in the 
flow chart of this drawing 13, it distinguishes whether the temperature of a catalyst 8 is in the predetermined 
elevated-temperature condition that a moderation fuel cut should be forbidden at step 81, since it 
corresponds at the time of moderation operation to which a fuel cut is forbidden, the amount of target 
supplementary airs is set up, without waiting for moderation operation, and at step 84, the opening of the 
amount control valve 22 of supplementary airs is opened to an equivalent for said amount of target 
supplementary airs. 

[0071] At step 84, a throttle valve 3 distinguishes whether it is a close by-pass bulb completely. And when it 
is in the condition that the throttle valve 3 is opened, it progresses to step 85, priority is given over closing 
motion control of the cut valve 23 according to the boost detected by the boost sensor 18, and the cut valve 
23 is controlled to close. On the other hand, when a throttle valve 3 is a close by-pass bulb completely, it 
progresses to step 86, moderation fuel cut conditions other than throttle-valve 3 close by-pass bulb 
completely are distinguished, and it progresses to step 87 at the time of condition formation, and 
distinguishes whether it is in the condition that a fuel cut should be forbidden based on whenever [ catalyst 
temperature ]. 

[0072] And when whenever [ catalyst temperature ] can perform a moderation fuel cut low, it progresses to 
step 88 and a moderation fuel cut is performed. On the other hand, when whenever [ catalyst temperature ] 
are the conditions which should forbid a moderation fuel cut highly, it progresses to step 89 and 
distinguishes whether it is the no whose deflection (deflection = real opening-target opening) of the opening 
of the amount control valve 22 of supplementary airs and target opening is predetermined within the limits. 
[0073] Specifically, said deflection - It is smaller than Dl and real opening distinguishes whether it is small 
from target opening to one or more predetermined values D. Said Dl is judged to be a thing with the 
possibility of a flame failure with the lack of an air content, when it is a value equivalent to the deflection of 
the target boost corresponding to target opening, and a boost of a flame-failure limitation, and real opening 
is smaller than target opening and the deflection is one or more predetermined values D. 
[0074] Moreover, it distinguishes whether said deflection is larger than D2, and real opening is larger than 
target opening to two or more predetermined values D. Said Dl is judged to be what may be accelerated by 
the overair content, when it is a value equivalent to the deflection of the target boost corresponding to target 
opening, and a boost of no load N/L, and real opening is larger than target opening and the deflection is two 
or more predetermined values D. 

[0075] Although it progresses to step 88 and whenever [ catalyst temperature ] are high conditions since a 
flame failure or acceleration may arise by the excess and deficiency of an air content even if it forbids a 
moderation fuel cut when real opening is smaller than target opening to one or more predetermined values 
D, or when real opening is larger than target opening to two or more predetermined values D, a moderation 
fuel cut is performed (fuel cut compulsion means by the opening difference). 

[0076] on the other hand — target opening-predetermined — since the excess and deficiency of an air content 
which causes a flame failure and acceleration are not produced when it is the value Dl <= real opening <- 
target opening + predetermined value D2, it progresses to step 90 and a moderation fuel cut is forbidden. 
Just before moderation fuel cut conditions were satisfied, it was judged that whenever [ catalyst 
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temperature ] was high, according to this configuration, tended to control the opening of the amount control 
valve 22 of supplementary airs to the opening which balanced the amount of target supplementary airs 
beforehand, but Even before starting moderation operation, cannot make even target opening control, but 
when ** is also the comparatively large value of extent to which the deflection of the target opening at that 
time and real opening invites a flame failure and acceleration Since there are a flame failure and possibility 
of acceleration in an initial state even if it forbids a moderation fuel cut, a moderation fuel cut is performed 
as it is, and generating of a flame failure and acceleration is prevented beforehand. 

[0077] In addition, opening can be equipped with the throttle valve controlled electrically, and can apply this 
invention also to an engine without the path which bypasses this. Namely, although whenever [ throttle 
valve-opening ] is controlled by the situation (the amount of accelerator treading in by the operator is the 
condition of 0) that an engine output is not required by the abbreviation close by-pass bulb completely, also 
in such an engine, and a fuel cut will be performed if the engine speed at this time is more than 
predetermined rotational speed Under the present circumstances, when both fuel cut conditions and the fuel 
cut prohibition conditions by whenever [ catalyst temperature ] are satisfied, only the minute opening set up 
according to an engine speed should carry out increase amendment of whenever [ throttle valve-opening ]. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Translation done.] 



http ://www4. ipdl .ncipi . go jp/cgi-bin/tran_web_cgi_ejj e 



12/20/2005 



